The activity of reduced ferredoxin: CO2 oxidoreductase in Clostridium pasteurianum was correlated with the accumulation of formate in the growth medium. The data indicate that the in vivo function of the enzyme is to mediate formate synthesis rather than its degradation.
NH,Cl, 1 g; MgSO,.7H20, 200 mg; FeSO47 H20, 50 mg; K2HPO4 3 H20, 20.5 g; KH2PO4, 1.4 g; biotin, 0.01 mg; p-aminobenzoic acid, 0.1 mg; glass-redistilled water to 1 liter; sodium molybdate [106 M], and sodium selenite [10-6 M ] were added where indicated) in 250-ml volumetric flasks under continuous, rapid stirring with a magnetic paddle. A bubble counter filled with 10 ml of 4 N KOH was attached directly to the flask in order to trap CO2. The evolution of hydrogen gas was measured volumetrically at a constant pressure of 1 atm. The activities of the reduced ferredoxin: CO2 OXidoreductase from C. pasteurianum and of the formate dehydrogenase from E. coli were determined in cell suspensions by measuring the rate of methyl viologen reduction with formate as electron donor (9) . The assay was strictly dependent on formate. One unit is defined as the amount of enzyme which catalyzes the reduction of 1 gmol of methyl viologen per min.
Protein was determined by the biuret method (1). Formate was determined with formate oxidase from Proteus rettgeri (A. Kr6ger, in press).
When C. pasteurianum was grown in the absence of molybdenum, the reduced ferredoxin: CO2 oxidoreductase was synthesized by the cells in small activity and only small amounts of formate were excreted into the medium (Fig. 1) . When molybdenum was included in the medium the enzyme was formed in 10-fold activity and concomitantly the formate excretion increased over fivefold. Growth, hydrogen formation, and proton production were not affected by molybdenum, indicating that, in addition, the formation of CO2 in the fermentation cannot have been affected (5) .
The accumulation of formate in cultures with high reduced ferredoxin: CO2 oxidoreductase activity indicates that, in vivo, the role of the reduced ferredoxin: CO2 oxidoreductase is to catalyze formate formation from CO2 rather than formate degradation to CO2. The accumulation cannot be explained by an effect of molybdenum on the equilibrium of the reaction (HCO2-+ H+ = CO2 + H2) as the pH2, the pH, and the CO2 concentration were not affected by molybdenum. The small decrease in formate concentration observed at the end of growth on molybdenum-deficient medium (Fig. 1) (2, (6) (7) (8) . When E. coli was cultured without selenium, formate dehydrogenase was synthesized in small activity and high amounts of formate were produced (Fig. 2) . When the medium contained selenium, formate dehydrogenase was formed in high activity and only small amounts of formate were found in the medium at the end of growth. As growth was not affected, these results indicate that, in contrast to C. pasteurianum, formate synthesis must be independent of formate dehydrogenase. As was already known, in E. coli formate is formed from pyruvate via pyruvate-formate-lyase (an enzyme absent in C. pasteurianum [10] ) and oxidized to CO2 and H2 via the formate-hydrogen-lyase system consisting of formate dehydrogenase plus hydrogenase (11) . As the complete system is only formed in the later growth phase (11) , formate should accumulate in the medium temporarily. This explanation is confirmned by the finding that hydrogen formation and the decrease in formate concentration began simultaneously in the middle of the growth phase (Fig. 2) .
The control experiments with E. coli yielded the results that were to be expected. Therefore, the method to correlate the enzyme activity with the formate concentration in the culture for defining its in vivo role appears reliable. 
